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Abstract The heat generated at the motor and inverter inside the electric compressor of inverter built-in type is
mainly cooled by refrigerant and generally, there is not a thermal problem. However, the close relation of heat
transfer from the motor and inverter parts to the compression part affects on compressor efficiency. Also,
according to the surrounding environment and system operation condition, the increased temperature of the motor
and inverter can affect the power density of the motor system, and especially, the inverter may be prevented to
operate by the temperature limits. In this study, we performed thermo-flow analysis of electric compressor motor
system, and investigated the heat dissipation enhancement of the motor and inverter. The motor part in the
operation region of the electric compressor was generally maintained at low temperature and the inverter part at
high compressor speed was lower temperature than the temperature limit of 85C. However, the case of the
inverter at low speed harsh condition was in excess of 107C. Therefore, in order to solve the thermal problem,
the heat reduction technology of the motor and inverter is essential as well as the improvement of flow path in
the compressor.

Key Words : Electric compressor, Heat dissipation, Inverter built-in, Motor system, Thermal analysis
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[Fig. 3] Performance results of electric compressor

[Table 1] Boundary conditions

Compressor speed (rpm)
Condition
5,000 2,000
Compressor sustlon 141 20
temperature (C)
Compressor suction pressure 11 19
(bar)
Refrigerant mass flow
114 57
(kg/hr)
Engine room a]r temperature 45 105
)
(ol Ston ons | bearing | 2001 4941 | 3481112
. €l 18271617 | 46/ 1518
inverter)
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[Table 2] Temperature values of each part

Temperature (C)
Parts 5,000 rpm 2,000 rpm
Housing 34.7 533
Stator 353 522
Coil 35 52
Front bearing 31.5 48.7
Rear bearing 324 49.2
Rotor 23.7 39.3
Shaft 26.9 43.1
Magnet 23.6 39.2
Inverter 79 95

[Table 3] Heat flux of surface regions

Surface regions Heat flux (W/m)
5,000 rpm 2,000 rpm
R134a vs. housing 1,936 1,862
R134a vs. stator 2,887 2,499
R134a vs. coil 2,734 2,262
R134a vs. front bearing 498 442
R134a vs. rear bearing 1,853 1,578
R134a vs. shaft 1,182 1,071
R134a vs. rotor 392 520
R134a vs. magnet 675 807
Air_out vs. housing -42 -263
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(a) Compressor speed 5,000 rpm

(b) Compressor speed 2,000 rpm

[Fig. 4] Temperature contours of axial-cross section (TC)

(a) Compressor speed 5,000 rpm

(b) Compressor speed 2,000 rpm

[Fig. 5] Temperature contours of circumferential-cross
section ()
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